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________________________________________________________________

Summary and Purpose of Document
This document contains a proposal for addition of new entries in BUFR Tables B and D.


________________________________________________________________

ACTION PROPOSED
The meeting is invited to discuss the content of this document and approve the contents for validation status. 

References:

 [1] Manual on Codes, WMO-No. 306, Volume I.2

1. Background 

In order to make effective use of the available band width for the dissemination of hyper-spectral data from the IASI instrument on its METOP spacecraft, EUMETSAT will perform a principal component analysis of the data, and disseminate a subset of principal component scores to its users.

In order to improve the efficiency of the method, each spectrum is split up in to three distinct bands, corresponding to the bands on the instrument itself.  The principal component analysis is performed separately for each band, and the resulting scores are encoded using three distinct blocks of delayed replication within the BUFR descriptor sequence.

Three new BUFR Table B descriptors have been used.  These are described in Section 3 of this document.  It is also proposed to introduce a new BUFR Table D sequence descriptor for these data.
2. Expanded descriptor sequence

It is proposed to use the following sequence of entries for the encoding of the principal component scores resulting from the compression of hyper-spectral data from IAIS data (new entries are in italicised and underlined):

	F X Y
	Description
	Unit
	Scale
	Reference
	Width

	
	Satellilte processing information
	
	
	
	

	 0 01 007
	Satellite identifier
	
	
	
	

	0 01 031
	Identification of originating/generating centre
	
	
	
	

	0 02 019
	Satellite instruments
	
	
	
	

	0 02 020
	Satellite classification
	
	
	
	

	
	Date and time
	
	
	
	

	0 04 001
	Year
	
	
	
	

	0 04 002
	Month
	
	
	
	

	0 04 003
	Day
	
	
	
	

	0 04 004
	Hour
	
	
	
	

	0 04 005
	Minute
	
	
	
	

	2 02 131
	Add 3 to the scale
	
	
	
	

	2 01 138
	Add 10 to the width
	
	
	
	

	0 04 006
	Seconds
	
	
	
	

	2 01 000
	Reset width to default
	
	
	
	

	2 02 000
	Reset scale to default
	
	
	
	

	0 05 001
	Latitude (high accuracy)
	
	
	
	

	
	Location information
	
	
	
	

	0 06 001
	Longitude (high accuracy)
	
	
	
	

	0 07 024
	Satellite zenith angle
	
	
	
	

	 0 05 021
	Bearing or azimuth
	
	
	
	

	0 07 025
	Solar zenith angle
	
	
	
	

	0 05 022
	Solar azimuth
	
	
	
	

	0 05 043
	Field of view number
	
	
	
	

	0 05 040
	Orbit number
	
	
	
	

	2 01 133
	Add 5 to the width
	
	
	
	

	0 05 041
	Scan line number
	
	
	
	

	2 01 000
	Reset width to default
	
	
	
	

	2 01 132
	Add 4 to the width
	
	
	
	

	0 25 070
	Major frame count
	
	
	
	

	2 01 000
	Reset width to default
	
	
	
	

	2 02 126
	Subtract 2 from the scale
	
	
	
	

	0 07 001
	Height of station
	
	
	
	

	2 02 000
	Reset scale to default
	
	
	
	

	
	Quality information
	
	
	
	

	0 33 060
	Gqisflagqual - individual IASI-System quality flag
	
	
	
	

	0 33 061
	Gqisqualindex - indicator for instrument noise performance (contributions from spectral and radiometric)
	
	
	
	

	0 33 062
	Gqisqualindexloc - indicator for geometric quality index
	
	
	
	

	0 33 063
	Gqisqualindexrad - indicator for instrument noise performance (contributions from radiometric calibration)
	
	
	
	

	0 33 064
	Gqisqualindexspect - indicator for instrument noise performance (contributions from spectral calibration)
	
	
	
	

	0 33 065
	Gqissystecsondqual - output of system TEC (Technical Expertise Centre) quality function
	
	
	
	

	
	AVHRR scene analysis
	
	
	
	

	0 02 019
	Satellite instruments
	
	
	
	

	0 25 051
	AVHRR channel combination
	
	
	
	

	1 01 007
	Repeat next one descriptor 7 times
	
	
	
	

	3 40 004
	IASI Level 1c AVHRR single scene
	
	
	
	

	0 20 081
	Cloud amount in segment
	
	
	
	

	0 08 029
	Remotely sensed surface type
	
	
	
	

	0 20 083
	Amount of segment covered by scene
	
	
	
	

	0 08 029
	Remotely sensed surface type
	
	
	
	

	0 33 007
	Per cent confidence
	
	
	
	

	
	Instrument band definition
	
	
	
	

	1 04 003
	Repeat next 4 descriptors 3 times
	
	
	
	

	0 25 140
	Start channel
	
	
	
	

	0 25 141
	End channel
	
	
	
	

	0 40 015
	Quantization factor
	Numeric
	2
	0
	16

	0 40 016
	Residual RMS in band
	Numeric
	0
	0
	16

	
	Principal component scores for band 1
	
	
	
	

	1 01 000
	Delayed replication of one descriptor
	
	
	
	

	0 31 002
	Extended delayed replication factor
	
	
	
	

	0 40 017
	Non-normalised principal component score
	Numeric
	0
	-1073741824
	31

	
	Principal component scores for band 2
	
	
	
	

	1 01 000
	Delayed replication of one descriptor
	
	
	
	

	0 31 002
	Extended delayed replication factor
	
	
	
	

	0 40 017
	Non-normalised principal component score
	Numeric
	0
	-1073741824
	31

	
	Principal component scores for band 3
	
	
	
	

	1 01 000
	Delayed replication of one descriptor
	
	
	
	

	0 31 002
	Extended delayed replication factor
	
	
	
	

	0 40 017
	Non-normalised principal component score
	Numeric
	0
	-1073741824
	31


It is proposed to allocate the Table D entry 3 40 006 for the above sequence.
3. Explanation of proposed new descriptors
3.1 Quantization factor, 0 40 015

Principal component scores are divided by this number, before they are rounded to the nearest integer. 

3.2 Residual RMS in band, 0 40 016

The noise normalised residual RMS for each band is a quality indicator which is computed based on noise normalised reconstruction residuals before quantisation. 

3.3 Non-normalised principal component score, 0 40 017

The principal component scores within each field are ordered by rank (scores corresponding to eigenvectors with higher eigenvalues first). The total number of scores for a particular band is given by the associated extended delayed replication factor.
4. Summary

The Meeting is invited to consider the proposed Table B and Table D entries, and to reserve these for validation.
Appendix A: Acronyms

AVHRR
Advanced Very High Resolution Radiometer

EUMETSAT
European Organisation for the Exploitation of Meteorological Satellites
IASI

Infrared Atmospheric Sounding Interferometer
Metop

The Metop satellites carry on board a set of state-of-the-art sounding and imaging instruments that offer improved remote sensing capabilities to both meteorologists and climatologists. The Metop series is part of the Initial Joint Polar-Orbiting Operational Satellite System (IJPS) constellation, along with the NOAA-N and -N' satellites.
NOAA

U.S. National Oceanic and Atmospheric Administration
RMS

Root Mean Square

U.S.

United States of America
